Transfer of phosphatidic acid from liposomes to cells is collision dependent.
The kinetics of lipid transfer from unilamellar liposomes to cells in monolayer culture were determined for a fluorescent phosphatidic acid, 1-palmitoyl-2-[6-(7-nitrobenz-2-oxa-1,3-diazol-4-yl)aminocaproyl] -sn-glycerol 3-phosphate (C6-NBD-PA), and for the analogous phosphatidic acid without the fluorescent NBD group, 1-palmitoyl-2-caproyl-sn-[U-14C] glycerol 3-phosphate (C6-[14C]PA). Initial rates of liposome-to-cell transfer were measured at 2 degrees C under conditions in which the concentration of diffusible monomer in the aqueous medium was constant during the course of an experiment and was independent of total liposome concentration. Rates were similar for C6-NBD-PA and C6-[14C]PA, indicating that the NBD group does not significantly alter the transfer kinetics. It was found that liposome-to-cell transfer was dependent on 1) the mole fraction of diffusible lipid in the liposomes, 2) the liposome concentration, and 3) the cell density. The dependence of rate on the liposome concentration (observed under conditions in which aqueous monomer concentration remained constant) cannot be explained by a liposome-to-cell transfer mechanism involving the free diffusion of monomers through the aqueous medium. Instead, the data are consistent with a collision-dependent mechanism of monomer transfer that occurs when liposome and cell membranes come into contact but do not fuse.